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(57) [ffiKr] 

Iffi&^m JES^tjfCi: LTL i N ixMi-xO 
2 (MliCo, Mn, Cr, Fe, V. Al«^^ 

swf^iiweuiTfto, x:i>x^o.5) *ffli\ i 




(2) 

1 

[IfScJIl] IlSt, LiNi.Mi-xOz (MIJC 
o, Mn, Cr, Fe. V. A 1 <7)\,^~?tify 1 WMPJ. 
_h, x:l>x^0.5) *jE«Sflf«i:-rftiEBHRi:, MIS 
ft «K fc IEffi« t V- 9 £ -ft L X #*« 

mmmiza <, >t , mmiEmmmM s e Mi^t^ ft 

&5££"r*J@(Feret diameter) j&*0 . 1 ~ 2 ^i^SIC 

5E;trft@ (Feret diameter) j&* 2 — 2 0 xtm04EH^J>S 
~^^fc<?5»£^&*4#3ie«¥»«ffi. 10 
[ M$£ 2 ] -JJCHeftt . JCTWWR , t> L < iiffiR 
SRttT*«iW!P@ l IE«^*WlfiSEWlli. 

*^**jt-c 5-50 %com.mx'$> &wnm 1 iamo^ 

[Ih5RII5] IlffiifLiNi^i xO? (MliC 

0, Mn, Cr, Fe, V, A 1 (TiO ioiP^MHtlh 1 
WHJSLhTftOs x:l>x=g0.5) <7)Wm&X'fo->X, S 20 
EM«^ttiftS^f^(Feret diameter) #0 . 1 — 

i ^ ~ <xw7-co^mw^ 2 — 2 o u mcvmmtedb & n 

1, Mi-, (OH) 2 (MliCo, Mn, Cr, Fe, 
V, A l«3^>tias 1 BBfflELLT* 0 » . x:l 
>x£0.5) Sr. R«Uf-^AftSt^4*lMtUf-^Ai: 

[ ift&B 6 ] -JWfifrfli , JBtt#J*R . *» L < SiffiR 
WRTft S 5 iett^*mS¥^m^JffiEffii5JMJ 30 

[ff^II 7 ] lEffivS^ML i N ixMi-iOj ( MJ± C 
o, Mn, Cr, Fe, V, A 1 £03 WCTM 1 
«3HEU:T**K x:l>xfe0.5) cOl^tiS?* T , N 
ixMi-x (OH) 2 (MliCo. Mn, Cr, Fe, 

v, a \<F>^%frt>m$.tLh laaeLhT&o. x:i>x 

£0.5) SEM«»S^tt4j£#|fijg(Feret 
diameter) 0 . 1—2 ju«73tW**ft : f* t ^»*-& t 

£5£2r|6j@# 2-20// mOiEHKc S> S ~iJCK ; f£>— SE 

*SKk u ^ a t'M-aL, zti^cow^m^mm lx 
*fcs«-&a^ifc**«fi«jtT5~5 o %<7)mmxfo& 

[000 1] 
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[0002] 

ftoBtttiTOi t LXcoVkMt: , - >y *)V-ii F 5 ^ A 

/JsMH*f k^a^'5fi < =3r o T ^ & . 
[0003] 4^, 5£¥i±ii^miSffl^«Mk LT&S 

[0004] icoid $r#8fo&»£> , «^3afe«mi±S:^ 
-f - U f - ^ A a^a^#JRK^^M X if L i C o O 2 ( M 
i.tmWB 63-59 507^1)^, §fe 
ifStfcL i N i O2 (Miif*H^ff®4 3 0 2 5 1 
8-t) , ffiifO^MTcggky^-^Aco^K-f^ («i 
(i'L iyN ixCol-x0 2 :^SBS6 3 - 2 9 9 0 5 6-f- 
iirfg, LixMyNz0 2 (fflt, MiiFe, Co, N i <7) 

ipfrt,M.l£titz'J?%:<bh—mx\ Nl^T i , v, c 

r, Mn<7)*fr?>Wl£tltl'J?%< ti>- U) :#W¥4 
3-267 0 5 3-t^fg) SjEKSHSflTfcffllV 'J f-^ 

[000 5] ttz. ISgPHrtKOftttfcOV^Tfc, PJ^ 
trT^Sfi (#HH¥ 1 -30466 4^fg, #MT6 
-24 3 8 9 #W¥6 - 2 9 0 7 8 3^ 

1¥m¥7- 1 14 9 4 2#&«) « (#W¥6 
- 2 6 7 5 3 9^fg, #gHT7 - 3 7 5 7 6^ v #) 

[0006] 

[^BJ!^»^tJ;5<h^l.iSM] L#>U -tttT-fgS 
SixTv^ l i n i 02^jESfiS«rttfc:fflv^N*«» 

[0007] *mmt>&. +#mizmtoizmm. z 

[OOOSjt'f ^/I^-ffcLfc«ffi*4MBL, mUcox 

[0009] LiNi O 2 {im?fiC0SSfc«,Ci: C>5rV\ 
^O^Si^«-f-^*^fgS§ttT^ 0 , (S.Yama 
da, M.Fujiwara and M.Kanda, J. Power Source , 54, 

209(1995)) afi, cW$lZffi&Mmtf±%\>imimt> 



(3) 

3 

[ooio] zco&oizftMcsfrj -? jv^m^&tmz 

[00 11] .icoid&SIII^ML. N i ^-gp^fliicT) 
AUfcWftLfc 'J i^A^1«iihfe«IH[^T'&:hJS\ 

[0 0 1 2] L*»U icoi afcN ico— gBSrfBlO^Jl 10 

[0 0 13] ifc. W*sJW4*tt*FSl±S-fr*fc»t=a§ 
ym<r)WMfF\t £ 88* Us fc £ * , «ffi«^co3ti*tt 
L < fSTF L , co fc LT Li ol^f 

[0014] *%^BWIi, _kULfcfl£*0>IEBfc:H 
[00 15] 

[lijS£fif^4*:#>co#&] ico J; 3 «rBHH*JBgli-r 
4 fS^tiL i N i O2CON i CO— gP^ffi^JR 

[0016] RflE&5l;r*3l B J§i4, L i N i x Mi -x O 
2 (MiiCo, Mn, Cr, Fe, V, A 1 COVrf^ 1 
lWfflliLL. x:l>xS0.5) fcjEKSIMti: 

di ameter) if 0 . 1—2 // mCOfglll & 4 tX'N£tlhlM3 
^ fc , aWSlSfia^*«#»fe-& LT =5r 5 feff (Feret 
diameter) 2 — 2 0 // mOlEHI^ ft § XiJCK^p SrfMllr 

[0017] riWK^dattt . i> L < {iftRJsfcRT'fe 4 40 

AMJfrC 5 — 50 %co$SHT& -Si btisSli. Lv\ 

[0018] i» i o zmvicommmi. smt lt s 

EMffimz&ltZ>fejj\ol&. (Feret diameter) #0 . 1~ 
2 ju mCOM'hSg t JgjTlftiaj&i 2-20 
jtxmCOi&Hte&SN ixMi-x (OH) 2 (MliCo, M 
n. Cr„ Fe. V. A 1 v^'ft^ 1 SitJiLL. x:l 
>x^0.5) fc, D^AJS (Dffl8Uf-^^t,L<i4*K 

-t4*ti:-?T#4.I2:#T"#4o 50 
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[ 0 0 1 9 ] ttz. «^S»MtJtt£Ftt, -3-J&L*: 

lEffiSftML i N ixMi-xOa (MIJCo, Mn. C 
r„ Fe. V. A 1 iOVvfft^l g3SULL, X :l>xS0. 
5) fclXfcFFibftlfcLfclBflN ixM 

i-i ( OH) 2 (MtiC o . Mn, Cr, Fe, V, Al 

^t^wniat, x:i>xso.5) £~amTbm 

f^A^uW) tif^L. ico^r^£Sfi3»f 4 

[0020]^, S : F«<0«jeffit LT. S E Mil 
tfeitl.S^rnJI@ ( F e r e t diameter) & 

1*1 v vfcfiffog * ft 4 — Jg^rfa ^hD, Lfc 

«TC*4. (##^»C : mX^S^ p. 28 5 

(HTflnaaPfBBHi) ) 

[002 1] 

mmcommcomm: *%mz «t sjEKjgiMttffl^fc 

SEM«KfctJJtftj©6r|fi!ia3&«0. 1— 2^mt 

wzm^z z t izz^xiEm&mmtttmMmtcom 
!f*a<o^«tt** l < ifli±-r 4 c t j&^rsg t * o ^ t co 

•Cft4 0 

[0022] *Mtett&jESiSI!rtt^)«*H* H l 

JK*^(i 2 oco t 0 -^ Sr^oi fc . 
[00 23] Wo£Ti>%:<. ;^2oOt'-?«gg 
co^tvMIilcOK^i. -^i-?coSfSTft 0 , m&cO'h 

$ v mmco t - 9 \mM $ ttfdmmmihm^mmxh 

4. 

[0 0 24] icOio^cSSSJi, fiJx.(«#^¥6-2 6 
7 5 3 9^fg^#M^F 1-30466 
T6-24 389 7^fg. - 3 7 5 7 

#co i 5 fcWcfiHMIfOJPtt^, efiSRS&fft^ft^ 

[0025] 

[HJfifiJl ] JaT, *^coHJfeM&iaffl^#H§tL=3r 

[0026] 02 (c4^tfe0V 1 TfflVVtPJIBfjRWtrali 
Bfffl0*7Kt-o H2t*3V^T 1 «W*«Sft?^ttcOX^ 
>-^^*«^JPXL^mM^--X, 2l±3Zk#*mifz 

mam. si&mrtv^ynxzt. 4\mrnmxfo 

f£HI»K^[ll§nT^--XP^I^*ft§^TU4o * 
LT ±1 SIEffiM 5 6 tiIHlT/1- 5 U - K 5 a #31 # EH 



5 

§ nxm am 2 nmm e ■»>*> itnm- y ? 

ivy - y 6 a *g 1 & as § ttr 1 co&mzmm 
ztix . 8 y y/t«S4 o±TSP(c^ti 

[ 0 0 2 7 mr, ft«g6 , ipifto^TSK 
1 5 m m^ipemoitHtM* l , mmm-Ti- 0.2m 

m, I37mm, 3 0 0 mmCOgMMZfttfll-tz, 

[00281 KT. jESSS**t^jeifefc:ov^P t < 
8ffllt->y*7K WHtn'W'K /KS^b'J 
^A^^fflt\ SSR-v^WWR, WnRa^^Mffa 

^ h U ^AfflSSfciSllllUfc. 
[0029] ?m.it^ V V AtfoaSJnaSrg&fbS-tirS £ 

[0030] *iSLfc«iaBB»t, se*suffi*»& 

[003 1 ] ft^tut-^jO— a^H-W&TiKKflSftl 
O^ffiJ^ii, f^TNio.ssCoo.is (OH) jT* 

[0032] *^ifeMC0^T^tfc-v^-a^" 
frofcteS.. 0. l~2//m^H^ab4M/I^SH H H S 

*) , Z^S^St^StifilfilO . 5 , 2 . 0 , 
5. 0, 1 0, 2 0, 3 0//it<5ot, 
[0033] %^ixtz-^y)V~-=tf^VYU-^mit^ 

OTTCl 0««LTL i N io.ssC oo. i50 2 £-£- 
[0 0 34] ft^tLJ^Uf-^A^-v^/l'-^^l-h 
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^-ft.ftOSEM^*^ll3t*-r o ^-BJtS^Uf-^A 
. y *rjb—artfl, hiftW, S E Mffi«tfc(t-& 
JEfrfllffitf* 0 . 1 — 2 u mOffiHt 4 «/NStfSftS?- 

tf&mM&Lx^&mjjfam^ti^tLO. 51, 2. 

53, 5. 04, 10. 1, 20. 7, 30. 5;um<7) 

10 B-CSfc. 

[003 5] ja_t«o^jRJ5ri£fc: J; -^Ti^ 'J 

0, 5, 20, 50, 70, 100 XfttzlfibltiL, % 

[0036] liLho^rsS^J; 0 , i=rif3 6«HOI0E£ 
[0037] iEM»±, 4-fiE*igBjirC*4 L i N i 

o.ssCoo.ibOz^Ki 0 osLftgct, r-fe-f-i-yy 
u N-^wny p ymmzmm ^^x^-xbvt 

Ctl,. ic^-Xh^O. 0 2 OmmCDT/l-SfS 
^SffiCIf L, mMiM-Ji- 0 . 13 0mm, |35m 
m, ft?2 7 0mm(0jESI5&ML)t ( 
[0 0 38] -etTIEffiMi:ftffi«^, ft 

Lx^m^mz^mL, mm 3 . 8mm, s^som 

[0039] WSat(4K»xf-P^fciJffl|xf-/^-f- 

30 / 1 cowfexmm Liz i> (0im^xwmt4 csal/; 

[0040] m 1 ) tet^BltW 1 TKtt Lfc#iEflKS 

[004 1] 
[HI ] 



(5) 
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3 5 
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5 0 
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[0042] 

[0043] #btvfc—v*>l^vytfymfrmttMi 

J4, SEM9IJ; D^frSOilJ^fi^MII, 0. 
0^m-C3b-5^: o 

[0044] »£>*ufc^ ^l^vy^ya^KBMlSSl 
0°CT"1 OBtfaMj&LTL i N io.ssMno. i50 2 £ilr 
[0 04 5] 'J f 7 

ySMMMi, sEM«»£*j»*j£*"foga*o. 1-2 

[0046] VXtvy&mmteS: ot#^^ 'J -f^A 
. y v ^^BHfc**SJUfc*T 2 0 %4Kf 

«, 5M&«mfcffl^UESJS8rtti:U 1 fc RSI 

[0047] 

*BMMtteSiB"$- 5 S*jfH[ fc LTSiEK- >/ y/l-tmM 
7 a A , *SMt^ h 'J ^ ^THJfi^J 1 i: R« 

[0048] #<»*ut- -/ yjl-7vA.M&7kM-ikm * 



0 jJ.wX*fo~oit, 

[0049] »<3*ufe-»y^;W— ^nAfl[-&*lMl3ft* 
*»Hfc U^-^Akiia-L, SMfcSBBRTtefe ^"C 700 
°CT"1 OBtlUMJ&LTL i N i c. 85 C r o. is O2 Sr^-fiJc 

[00 50] 'J f 7 y-;t-? da 

It. 



[00 5 1 ] J3Lh<o^jfcfirffifcJ: 'J^a 
S^-- -y nAlfflS: SJUWC 2 0 %#*ftt 

[0052] 



*BHti" b f ^ Aif JR^ffll vCSSttW 1 k [B]#t- 'y y 

[00 53] S 

EM?ij: "53©5ri«ia<a8l5etff-3fclS», 0. 1-2 

wnrjmFFCi}*) , — »cB^)je&i6iffiii 5 . o^m 

X-fo-^tz* 

[0054] # A>ix^- -y •feW'&TKBMKHl* *R 
50 -ftU f ■^Atii'&L, IftflMTCiJ^T 7 0 0 °Cf 
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1 OBtPal'MJiSctTL i N i o. 85 F eo. 15 0 2 JML 
fc. 

[0 0 5 5]M§^'J f>i^l^- -y ^l/HKBMfc 
fllHi, SEMWSHCfett&je^Trtlfife^O. 

vmiz h h wb%m£m=Fti s %mM& l x % § &j 

[00 56] ELhO^Jfc&iSfc: «fc U ^A 

-y *j\r-mMm&mmit#v 2 0 %^mmm 
s^uoKsiMii: l , nsfeM 1 1 mm=n^i 10 

[00 57] 

[ HSfe^J 5 ] US 5 Hfftftl fc LT , - -/ *nV-J<& ^'>7 A 

fz, 

[0058] %(>ixtz--/y)v~^i- i J^Mm.^m.it 
mt. sEM^jtio^iftisoai^sr^Jtiiss. 20 

0 . 1 - 2 // inOiEH^ & S IWfciSfilfrpa*^**^- 

[00 59] »&*Ufc->y^;I^A^*^A«£#I*ffc 
OO'CT'l OH#PbTOcLTL i N ic.ssVo. lsOaSr^- 
[0 0 6 0]M§^'J f/Al^ -y triV-i^J 

^Aifflit SEMWKfcisJtiJ&Srrtia^o. 1- 

title 

[00 6 1 ] tLhO^^tioTW^/iUf-^A 

fe* w*m t . -<m=F£.% h t x-#->v 5 )vxfm Ltz 

Oi: Ltz. 
[0062] 

[ sura 6]®6 mmm ttx. - >y ^-r/u 40 

A*^*Hflflft £ Mjt-T £ fc L T BitiS— >y Y)V 

bWfcDV 5-^ A, yJcKH^h U^A^MSrfflV^T^ 
SfeM l fc -y ^;p-t;i- 5 -^«£*BWB»£ 

[0063] %htitz— >y ^/V— T/V 5 A^yRg? 
fliftJi , s e M^Jt j; o jg^ri*FS«j|je ttfo fc*SSs 
0 . 1 — 2 ju mOtSHIt; £> S R/raSTiil 1 ^ 

4. 3/xm-C^-o^o 

[0064] ft ^tL/t--y^-T;I^5- r >A^*K 50 
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1 0 

fla»**iMt u a t m& l , msm&Ttz&^x 

7 0 OTTCl OB#ra'Mfi£LTL i N i o.ssA 1 o. isOz 
£&f£Ltz» 

[006 5] ^jfr&*lfcUf'^A«^«y$7l'— 77k5 
-^AffiMrii. SEMWJEtCtiJtiSSriftlffi^O. 1 
- 2 x< ■£> ttBBtc * £ IfrNtoBhiMfrP ifi^mk-k LXZs: 
S^^lg«tim4 . 4 jt/mOJtW^ 

[0066] £Lh^jfcSrj£{C«t -3-C»^>*t«: U f"7A 
«£- - -y ^r/V-T^ 5 —A itft^sJJt^-c 2 0 % 

«fcWfi£fB8 Ltz . ±fBH5SFiJ 6 fc*Jtt*«ll* Wfi 
4 1 fc 
[0067] 

[^fe^iJ 7]$7 HSfi^J t LT , - >y 3^71/ h - 

■y^;k. SftKa^^h, ^v^^f>. TkK^-y-bU^ 
A^Srffl^THMM 1 t IrIKC- -y rjy^ h- 

[0068] f#fetL7t^-y^— — ~?y*fyM 
&*&<mii . S E M^:* «t 0 5£#|6l€&z>HJe£?Tr>fc 

fel, 0. l~2//mOlEHtS>SmW^IS H B BS^^ 

[0069] #A>ix^:-'y^-3ys';kh-vy^>1t 

iiV^T 7 0 0°CT' 1 0 B#Pb1^ tT LiNio.ssCo 
c. lMno. 05O2 %-&$LLtz<, 

[0070] Sf&Zflfz V f^Al^- ■•/ tr)\^--3JW 
h--?>tf >WtttM& . S E MfiSSCtS ft £ 
0 . 1-2 /zmWSItl)^ f^J^fe B H B S^'^lS[ft^ 
LT5rS?E^[tifl*^am6. 3jum<^M*R<0-<JCK 

[007 1 ] jaLh<^Jfe*rffitc <fc u^^a 

mmxo , 5, 20. 50. 70. 100 

*^^)t^LiEffi^ahL. HSfiflajlfclBI 

^'tL4 2, 43, 44, 45, 46, 4 7fcUt. 
[0072] 

immms ] sttn 1 1 ihi«^&-cs e MtR^t^ft 

■6 5. 1 ju m^- -y a y h 1S-^yJ<li 
M^Sr^fiJct. m^aSrMJt^-CO. 5. 2 0. 5 

o . 70. ioo x^mmta l . **L-esh.— jjos^t 

tz. 

[0073] n^ixtz-v^tv-^rtivvm&mwm 
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1 1 

O'CXl OWrla$Sj£L"TL i N io.ssC oo. izOz^^ 
[0 0 74] 'J f ^A«^- 7 ^/1^3AVl/ 

0 4jtxwJ0JR^^»CS^i: 0. l~2x*m 

mm LXH 0 , U -v ^)V~ar\jV 

h*^*BMl*<0J^tSEi«* ! 5r<rt*fcaK»L, R 10 

[0 0 7 5] i^idtU-cW^nfeUf-^Aft^-v 

SfBliiUftfiJ 1 k RatfcWftfcffrRLfc . 

[0076] JJBSafcW8t4Slt4Wft*-€-*l.«t4 
8, 49, 50, 51, 52, 5 3kL£<, 

[00 77] 

[ itsgfij 9 ] sus^i i k mm^mx s e MaasfctJtt 

(;B^t7 0 0°CT"1 OBtr^M^tTL i N io.ssCo 
[0078] ft*: 'J ^-ivg^- «y ^r^-3A> 

MMMWi, SEMWKttitt&jefi-iftFgjiiio. 1-2 
/x mOigfflt: § fiMN&tSfift?*****^ L T =fir £ £ 
^TlfllS* 1 6 . 0 4 ju mcoim^coz.mk^m t> tltz o 
[0 0 7 9] ZCO£ol,zLX%t>tlt2V^J>.m&—v 

SHCL i N io.8BCoo.nO»<0»5fel 0 OSSS&tC 

***«#u N-^^;kb°n<j v>immmm£-ex 

^— ^bftttl.. ClO^— XhSrJPS 0. 020mm 
Or^SmcOMffifc^f^OJS^^O . 4 minted i 

[0080] f#^ix^ffi^OIEffivSft«iin-7-7V 

^izx-ox rm&Tmm i o x^aaftcfti* s 
ft , oosp&^ta § fix ^ s <r t mm £ ft 

[oo8i] %^tifz^Emm^mv^mimmm itm 40 

5 4k L^o 
[0082] 

[JtK^IJl ] JtS&^Jl k L-T. J£/jft@(Feret diamete 
r)^5^m(Om^=5rlS B B B &^«m-&L-C^I.-JMi 
T^^rftg;^' l 5 //m^n -7 ^/t— aA/V Mt^-TKK 

^ffiJ^iiL i N i o.85 Coo. lBC^-C&oJt. 
[0 083] ^Stl^y^^A^-.y^-rjy^ 50 
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MWEHWi, SEM«»Efcfc«-SSg2r|ft|gj&*5. 2ju« 
ofifc/h^JS AST LT & S fefflpj&^ft^ 

ft 1 7 jumomKcDZ.im^Ft LXftbtvfc. 
[0084] J3Lhtf5^Jfcl6rffifc: J: -jTI^^ 'Ji^A 
-y ^r/V-rm'/V hBgM^ft^ft^fiMJt*^ 

[0085] iMicoxmx^iittmwzm^&mi. 

mm 1 i: I^RKWtfcffcSUfc. ±IEitKM 1 Kfctt 
ft«£**?l!l5 5 k Lfc. 
[0086] 

[Jt«W2 ] HMM2 b LX , ttT«je«3ii«*R^** 

1 k |5l«t >J f-^Aft^ >y lrnr--3J*}V MMS**^ 

?JM(iL i N io.85Coo.i5 0 2 fafe-3fc. 
[0087] ^rfKS^'Jf-^A^- .y^-;p-r?y^ 

[0088] Sibt*T2 0 %^^'{fttai L , Ztl^K 
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SOLUTION: The figure shows a longitudinal cross section of a cylindrical 
nonaqueous electrolyte battery. An electrode plate group 4, a positive plate 5, and a 
negative plate 6 are spirally wound through a separator 7 plural times, then housed 
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in a battery case 1 made of a stainless steel plate resistant to an organic electrolyte. 
A positive aluminum lead 5a drawn out from the positive plate 5 is connected to a 
sealing plate 2, and a negative nickel lead 6a drawn out from the negative plate 6 is 
connected to the bottom of the battery case 1. The negative plate 6 is formed with 
paste prepared by mixing heat treated coke with a mixed solution. A positive active 
material of the positive plate 5 is prepared in such a way that a sodium hydroxide 
solution is added to nickel sulfate and cobalt sulfate to form a nickel cobalt 
complex oxide having specified particle size and shape of fine crystal particles, 
then the composite oxide is mixed with sodium hydroxide, then crushed with a ball 
mill to primary particles. 
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